Abstract. A sharp (<104 km thick) transition from a solar wind proton dominated flow to a plasma population primarily consisting of relatively cold cometary heavy ions has been observed at a cometocentric distance of about 1.6x105 km by the VEGA and GIOTTO missions. This boundary (the cometopause) was thought to be related to charge transfer processes, but its location and thickness are inconsistent with conventionally estimated ion-neutral coupling boundaries. In this paper a two-fluid model is used to investigate the major physical processes at the cometopause. By adopting observed comet Halley parameters the model is able to reproduce the location and the thickness of this charge exchange boundary.
Introduction
The cometopause was first observed by the VEGA-2 spacecraft during its inbound pass (Gringauz et al. 1986 ). Plasma observations in the coma of comet Halley indicated that around 1.6x105 km from the nucleus a sharp boundary (the cometopause) separates the solar wind controlled external and the heavy cometary ion dominated internal regions (Gringauz et al. 1986 , Balsiger et al. 1986 , Reme et al. 1986 ). The observations were interpreted in terms of ion-neutral collisional coupling (Gringauz et al. 1986 ), but the details of this process have not been really understood. The main difficulty was to explain the location and the surprisingly small thickness of the cometopause: the ion -neutral collisional boundary was expected to be at about 1.5x104 km from the nucleus, much closer than that which has been observed (cf.
Mendis et al. 1986, Galeev 1986).
In this paper a two-fluid (solar wind protons and cometary heavy ions) steady-state model is used in order to describe the shocked plasma flow along the subsolar flow line. It is assumed that the proton population follows a Maxwellian velocity distribution, while the cometary ion velocity distribution is isotropic in the plasma frame of reference. Charge exchange and photoionization are considered as the dominant sources. This model is basically a two-fluid generalization of an earlier single-fl•uid model developed by Galeev et al. (1985) . The present calculation has demonstrated that unlike a magnetopause or ionopause the cometopause is not a real plasma boundary, but rather a density crossover point, where the implanted cometary ion density rapidly exceeds the depleted solar wind number density.
Basic assumptions and governing equations

Summary
A two-fluid (solar wind protons and cometary heavy ions) steady-state model has been applied to describe the shocked plasma flow along the subsolar flow line. It was assumed that the proton population followed a Maxwellian velocity distribution, while the cometary ion velocity distribution was isotropic in the plasma frame of reference. Charge exchange and photoionization were considered as the dominant sources.
It was found that the shocked subsolar plasma flow velocity is practically a linear function of the cometocentric distance, r, while the proton temperature remains more or less constant. When combined with the r -2 dependence of the neutral density profile, this result predicts an r • dependence for the charge exchange mean free path, resulting in a charge exchange avalanche at the cometopause.
